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Flagstaff Water Works Part II: Our Water Future
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Utilities Integrated Master Plan UTILITIES INTEGRATED
Water Management MASTER PLAN

Historic Augmentation Projects Water Resources Chapter

Regulatory Framework Water History, Demand, Existing Supplies
and Future Water Needs and Recommended Options

Water Use & Existing Supply
Historical & Current Use
Physical Availability of Supplies

Demand Projections
2009 Demand Study
April 8, 2011
Water Demand Scenarios City of Flagstaff - Utilities Division
Water Supply Options
Conservation
Reclaimed Water Reuse
Wells
Imported Supplies

Summary
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Elements of WRMP

Utilities Integrated Master Plan Purpose:

Provides guidance for water resource &

infrastructure planning arer

Management
City-wide integration:
Voter-approved Regional Plan,
. o] o] &
Sustainability’s Resiliency & el g
Preparedness Plan, Stormwater Options 5 year Supplies

Section, etc. Updates

Five Chapters:
Water Policies (o
Population
Water Resources el e
F W & Regul
Water Infrastructure Hite Water egulatory

Wastewater Infrastructure

Al

Reclaimed Water Infrastructure
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Utilities Integrated Master Plan Purpose:

Provides guidance for water resource &
infrastructure planning
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pure, we all get plenty of exercise, everything we eat is organic and
[free-range, and yet nobody lives past thirty.”
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» City has constructed three major water importation projects since the 1890s
for a total of ~33 miles of pipeline!

Woody Mtn

5 miles ,,,—

e

Lake
6 miles

Google”

» Up until 2001 City’s supplies were 100% from outside city limits!
- 000 _0_0_0_0_ _0__@_@_—"01
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» City has investigated numerous water
augmentation projects over the last 100
years, including:

» 1919 — “Most Remarkable Domestic

Water & Power Project” — Rainwater
Harvesting on Peaks (12,275 AF/yr)

» 1921 — Switzer Canyon & Fort Valley
Dams — Los Angeles engineers and
geologists/John Carollo Engineers (1932)

» 1969 — Central Arizona Project — City
submitted an expression of interest letter
(15,040 AF/yr @ $32.50/AF or $132/AF in
2010 dollars) Ty < g LRI

> 1972 — Harshbarger & Carollo — (project Inner Basin Water Supply
list on following slide)

» 2006 — North Central Arizona Water

Supply Study — (project list on following
slide)

------------

PRI

Line, ca. 1890s

-y
e

1 AF/year = 4 homes in Flagstaff
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» 1972 — Harshbarger & Carollo

»  Upper East Clear Creek well field (~8,000 AF/yr @ S4,250/AF)
Canyon Diablo well field (~8,000 AF/yr @ $3,644/AF)
Redwall Aquifer well field (~8,000 AF/yr @ $1,480/AF)
Effluent Reuse
Lake Mary Lining (~1,600 AF/yr @ $5,905/AF)
Mogollon Mesa Project (18,400 AF/yr @ $12,648/AF
Weather Modification (211 AF/yr @ $1,387/AF)

VV V V VYV V

, Wilkins Dam site
”‘::T::'“:Tiefiw » 2006 — BOR North Central Arizona Water Supply Study
DEPARTMENT OF THE INTERIOR .
e onoiEeT > Lake Powell - Colorado River
MO
FLAGSTAFF-WILLIAMS DIVISION™ ARIZONS . > Lake Mead - Colorado River
WILKINS DAM AND PUMPING PLAN ' . _ .
CEASIBILITY DESIGN DRAWING > Little Colorado River Tributaries — Mogollon Mesa
— . Py > Little Colorado River groundwater — high TDS (saline)
mm_%i@ﬁmﬂi—'—_—_—_ :i:::fi B Apred » Redwall-Muav Aquifer
L lske e T 1066-D-5 > Red Gap Ranch — Coconino Aquifer

Projects in bold text are in feasibility stage
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Regulatory Framework ADE v

i i Arizona Departmen —
Arizona Department of Environmental QeI Q-wlm
Quality

* Safe Drinking Water Act & Clean Water Act

e AzPDES & Aquifer Protection Permits
Arizona Department of Water
Resources

* Designation of Adequate Water Supply 2013
* Underground Storage & Recovery Rules
* Water Rights and Adjudication

B9 ARIZONA DEPARTMENT
HOF WATER RESOURCES
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%
» Water Rights ZONA DEPARTMENT

» Prior Appropriation doctrine
»first in time, first in right
» Little Colorado River Adjudication

» state court to determine scope, extent &
priority of federal reserved water claims
(includes all City water supplies)

» Gila River Adjudication
»applies only to Woody Mountain well field

» Northeastern Arizona Indian Water
Rights Settlement (Navajo-Hopi)

»on-going since mid 1990s...Summer 2012
Tribal Council’s voted down most recent
Settlement Agreement

Inner Basin Spring

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
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Water Use and Water Supplies: Data Trends Useful For Planning

City of Flagstaff Population and Water Use

80,000 - - 10,000
O,
60,000
- 7,000 o
50,000 - 3
S ’ Population Increase|~25% | 6,000 §
& 40,000 ?-4" 5,000 =
>S5 —_
Q S
£ 30,000 § 4000 2
[ WATER|USE PER CAPITA DECREASING - 3000 <
20,000
- 2,000 A
10,000 - 1,000
O T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 0
1980 1990 2000 2010
Population Source:
Arizona Department of Economic Security
Research Administration - Population Statistics Unit
Note: Estimate Series 2001 thru 2004 reflects
revised estimates as of 2/27/06.
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190

K& Peaked at 186 in 1989 1990: Council Adopted

180

Conservation Ordinance

170

\
160 WAV \\ 0% Decreasel * |nverted Rate Structure
0 .

150 e Odd/Even Watering days

140

e Rebate Program - Toilets,
130

/N
\\ / Turf, Washing Machines,
120 V. \J‘\\A

Hot Water RE-circulators

Gallons per Capita per Day (GPCD)

110

Lowof 111in 2011 -7

100

1980 1985 1990 1995 2000 2005 2010 2015

Since 1991, ~4,800 toilets have been converted
A total of ~ $390,000 spent on the rebate program to date
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1990: Council Adopted

Conservation Ordinance

Inverted Rate Structure

Odd/Even Watering days

Rebate Program - Toilets,

Turf, Washing Machines,

Hot Water RE-circulators

2015

The real question: How low
can we go’
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M.D. SHELTON

a5 S . 1 .. 1 1990: Council Adopted
P EDA A R % L% - | Conservation Ordinance

[WASTED |
wooel NTTL

& wistEd | eInverted Rate Structure

lIHATb%DU 8 ~ WATER.. | +Odd/Even Watering days
Y - A _ ‘ <. A
RO " : e il 7[ Rebate Program
| e 2 ”ff* | eToilets
KT Y T e e Turf
' += s *Washing Machines
'l N i *| Enforcement
N [~ *Water cops
= A\~ R = 3 A

In the last 10 years, about 800 warnings have been issued. 48 were fined.
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Residential Average-Monthly Summer & Can we do better?
Winter Water Use Per Household 2012 eLawn conversion
*Watering efficiency
(sprinklers, time of day)
*Eating out of your
neighbors garden

Multi Family

Single Family

1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000
Average Monthly Gallons

B Summer Average W Winter Average

*Data is from customer service annual billed consumption for CY 2012
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10-year Average Production (2003-2012)
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City contracted with AMEC Geomatrix — Numerical &’mipﬂaﬂm
Groundwater Flow Modeling Project (2012) ol @
\ \ \ J ‘f

[ ]
USGS Northern Arizona iy be #lay .  Snow Melt|
Regional Groundwater o 15 J
Flow Model (NARGFM) | e

_ P ells ("
A tool for learning about =3

a system

Evapotranspiration

Explanation
[] Production Well

- Waste Water
Treatment Plant

] Golf Course
—— Surface Water

——— City of Flagstaff boundary DRAWING NOT TO SCALE
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City contracted with AMEC Geomatrix — Numerical

Groundwater Flow Modeling Project .
Pumping

Land surface

A tool for learning about
a system

Water table

5 l‘-l‘-l‘-l‘-l‘-l‘-l‘-l‘-l‘-l‘-l‘-l‘-l‘-l‘-l‘-l‘-

LI
SRR

T,

L L

L

Spring
Outflow

Redwall - Muav Aqu;fer

. i .
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City contracted with AMEC Geomatrix — Numerical Groundwater Flow Modeling Project
—_—

Model calibrated to 2010 data

Provides a starting point to run
simulations to address the question of
long-term environmental impacts

1. Flagstaff and Navajo Nation assessing
possible impacts to Clear Creek,
Chevelon Creek, and Little Colorado
River from groundwater pumping at
Red Gap Ranch and Leupp Wellfields

.
SCALE B KLOMETERS

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
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What is our FUTURE?

e

2001|""'\/oter—a roved Reman.aJ_ELa.n_La.n.d_l.lse . o\
O PP Flagitel] Ares

i g | WATER DEMAND ANALYSIS REGIONAL LAND LSE AND
Integrated Water Master Plan W Ok Lo Linw E301

Land Uses
Rural Agrculture i< dwac)
Wiy Low Density Residerninl ( <1 dwnc)
Low Donsity Fsidantial {15 du/ac)
B Mhochum Derity Fessdonial (613 dwac)
I High Daristy Rosidantial { 12 dwae)
I Vo Uso
I Commercial Nesghborhood
[ commercial RegonalGomemunty
B Omcomsminoss Park - Light Industnal
Indusarial Light:Medium

Bl noustrial Heavy
B irstitstional
B Fans
e City Billing Data
1ary Eight Year Water Consumption Averages
igle Family Housing Units 212 GPHD
City of Flagstaff amily Attached Housing Units 173 GPHD
Utilities Department Apartment Complexes 160 GPHD
July 31, 2009 dustrial/Institutional Uses 5251 GPAD
Commercial Uses 861 GPAD
Hotel Room Use 106 GPD
Modular Neighborhood 164 GPHD
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Demand Projections

@O
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2009 Demand Studi

1) 2001 Voter-approved Regional Plan Land

Use and GIS
e Assumed Maximum Density &

Max Zoning
Population = ~180,000
2) Apply City Billing Data Per Category
Water Demand=12,000 AF/year

Summary Eight Year Water Consumption Averages

Single Family Housing Units 212 GPHD
Multi Family Attached Housing Units 173 GPHD
Apartment Complexes 160 GPHD
Industrial/Institutional Uses 5251 GPAD
Commercial Uses 861 GPAD

Hotel Room Use 106 GPD

164 GPHD

Modular Neighborhood

G0g 20 GREEN

W@ REbuee

GEM) “-oonmm

{5:2

¥ HY_hRo

Presented by: Erin M. Young, R.G., Water Resources Manager
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To FIX THE
PLANET, EVER
NOTWE WRAT'S
ALWAYS MISSING T

TRE WILL- TO
DEAL WITH
OVERPOPULATION ?

City of Flagstaff, Utilities Division




WRMP  Water Management Water Use & Supplies  Demand Projections Future Water Supply Summary
o oo oo oe 00000 o

WHEN may we need more supply and HOW can we meet this demand of 12,000AF/yr?

City of Flagstaff 100-Year Designation of Adequate Water Supply

(as accepted by Arizona Department of Water Resources,
supplies are in acre-feet annually [AFA])

Regional Plan, 60 to 100 year
projected growth in region

~150,000
25000 ’
Projected Demand: 1.44% Growth Rate \

(60 year average)
@ 114 Total GPCD

(today's wateruse) Red Gap Ranch Groundwater 16,500 AFA

20000 - . . . . . .
] A ~8,150 AFA (Stipulation with quajo Nation limits
Population ~106,000 groundwater pumping to 8,000 AFA
Population ~100,000 Superior Court - State of Arizona, Civil No.
6417)
15000 - 14,840 AFA Designation \

Local

Groundwater
9,913 AFA

10000

Water Demand in Acre-Feet

Recovered Reclaimed ~1,150 AFA

Renewable Portion of
Local Groundwater Estimated Natural Recharge ~3,000 AFA

5000 2,212 AFA Direct Delivered Reclaimed (Irrigation Use)

3,585 AFA Surface Water (Upper Lake Mary)

YEAR 2011 2016 2021 2026 2031 2036 2041 2046 2051 2056 2061 2066

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
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Summary
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This is just one scenario

4 )
~25 years, Flagstaff
needs an additional

water supply

ADWR Hydrologists have approved that
the City of Flagstaff has the physical,
legal, financial capability to meet our

100-year water needs over the next 20 \-
years

City of Flagstaff 100-YearDesignatjon of Adequate Water Supply

(as accepted by Arizdna Departfnent of Water Resources,
supplies are |n acre-fegt annually [AFA])

Regional Plan, 60 to 100 year
projected growth in region

25000 1 Projected Demand: 1.44% Groflith Rat ~150,000\
M M | rojectos ermand: 1. roj ate
20-year demand determination: | (60year kel
| @ 114 Total @CD
| (today's watergse) Red Gap Ranch Groundwater 16 500 AFA
20000 (Stipulation with Navajo Nation limits
~ Population ~106,0 R groundwater pumping to 8,000 AFA
e Current Demand 8,300 AF/yr | Popution-10000 Spetor ot Steof o i o
1 14,840 AF A Designati
e Committed Demand ~700 AF -

Local
Groundwater

e Projected New Demand ~ 3,500 AF

B - . ... .cc.cimed 1,150 AFA
Renewable Portion of
Local Groundwater

Estimated Matural Recharge ~3,000 AFA

‘Water Delgand if Acre-Feet

2,212 AFA Direct Delivered Reclaimed (Irrigation Use)

3,585 AFA Surface Water (Upper Lake Mary)
0

YEAR 2011 2016 2021 2026 2031 2036 2041 2046 2051 2056 2061 2066

Presented by: Erin M. Young, R.G., Water Resources Manager

City of Flagstaff, Utilities Division
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Demand Projections
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Future Water Supply S
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ummary

USGS Northern Arizona Regional
Groundwater Flow Model
(NARGFM)

100-years of pumping

*9,913 AF/yr groundwater wells
8,000 AF/yr Red Gap Ranch

Max drawdown after 100 years =

108 feet in 2 local wells and 1 Lake b ol

Mary well; about 25 feet at Red
Gap Ranch. This is about 10% of
the C-aquifer thickness.

Explanation
l:l Focused Study g
Arza

[ ] ModeiBoundary #
[ ] ciyoFlagstart |
[ ] medGapRanch
[ inactue celis '
(] e

— Rivers and
Sireams

— Mogoellon Rim
="~ (Bills et al., 2005)

"7 (Hartet al.. 2002)

Difference in drawdown in feet

Notes:

elevations of Scenano 1.

rise in groundwater elevation.
differences in drawdown repre:
in groundwater elevations.

Proposed Red Gap
Ranch Wells

City of Flagstaff
Wells

ADWR Issued

Demand Wells

Non-Exempt
Pumping Wells

Exempt Pumping
Wells

Coconine Groundwater Divide

Redwal-Muav Groundwater Divide

Groundwater rise Groundwater drawdown

-

5-10

10-25

W -

50-103

(at City of Flagstaff wells
Continental, Sinagua,
and Lake Mary 4)

Scenario 2
dry cells

1. The difference in drawdown was calculated by
subtracting the December 2110 madel predicted
groundwater elevation of Scenarnio 2 from the
December 2110 model predicted groundwater

2. Mepative differences in drawdown represent a

Positve
sent a decrease

3. Most dry cells originate in 2010.

City of Flagstaff

100-YEAR DIFFEREMCE IN DRAWDOWN FOR
MODEL LAYER 2 SCENARIO NO_ 1 V5.
SCENARIO NO. 2 (DECEMBER 2110)

Flagstaff, Arzona

[Date: 1252013

Project Wo. 15502

Fewre3.7.2-12a

Presented by: Erin M. Young, R.G., Water Resources Manager
Our Water Future: Water Resources Master Plan

City of Flagstaff, Utilities Division
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Physical Water Supply Options: (12,000 AF/year)
* Conservation

e Reclaimed Water Reuse Potential Water Conservation Benefit
e Wells of Mandatory Rainwater Harvesting
o for New Development

Importation

How much water can be saved by implementing Rainwater Harvesting?

Connor Boyle and Richard Immell, COF Stormw ater Management Saction

Purpose
The Flagstaff City Council has asked a group of citizen stakeholders to develop a Raimwaier
Harvesting (RWH) Ordinance as a means of water conservation. This Oroup has many issues
to comsider; not the least of which is: what am the potential benefits of EWH to the City's
overall water supply situation? This repont atempts to quantify the actual amount of water
. that could be captured by implementing a BWH Ordinance.
Volume of water (AF) generated for each option Drocedure
Tao determine the potentizl quantity of raimw ater that could be harvesied, the total area of
existing reoftops {the catchment area) was determined and then usad to predict the total roof
area if all currently undeveloped land were developed. An existing (315 layer that contains
H building footprints was wsad in conjunction with a current land wse layer to determine the total

COSt Of Wate r (A F) fO r ea C h O pt I O n existing building footprint area for each land wse fype. It was assumed that the building

fotprint is a close approximation of the roof area in most cases.

The ratio of buikfing footprint anea to total land use area was calculaied and used to estimate

Ca plta | costs the fuiure rooftop area for the coresponding unde veloped land use. The undeveloped land use
ameas wers basad on the 2001 Regional Plan. The land use caepories for Open Space, Land
O & M costs Bank, and Right-of-W ay wene not wsed for this exercise as they do not generally contain
stroctures. The Institutional Land wse cate gories for Churches, colleges, Elementary School,
Electrical costs Museum, University, and High School were also not used because there were no
cormesponding categones in the Regional Plan. The 018 layers anre shown in the attached
10-year payback Figures.

Cost savings to customer & City (Conservation)

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
Our Water Future: Water Resources Master Plan
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New Homes — Cisterns & Rain Barrels

¢ Regional Plan undeveloped lands Total Roof Top (685 ac)

and # of new single family homes (17,100)
¢ 30-year historical precipitation from Pulliam Airport (22.5 in/year)
¢ Size cistern to capture 1” rainfall or 50 gallon rain barrels

Cisterns - future roof tops could capture

285 AF/year
(54,963/AF spread over 10 years)

Rain Barrels — future homes

51 AF/year
(S1,704/AF spread over 10 years)

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
Our Water Future: Water Resources Master Plan
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New Buildings

s HET 1.3 gallon/flush composting toilet (1 per house)
¢ Clivus Multrum toilet - $6,135 and 6 ounces / flush
s Saves 1.25 gallon/flush or 5,019 gallons / year

+* Regional Plan - # of new single family homes (17,100)

1860s 2000s Potential Water Savings

“earth closet” “BioLet” - $1,250.00
263 AF/year
(51,352/AF over 10 years)

City of Flagstaff, Utilities Division

Presented by: Erin M. Young, R.G., Water Resources Manager
Our Water Future: Water Resources Master Plan
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Future Water Supply Summary

i Lo

Comparison of Water Conservation Alternatives
March 29, 2011

Turf Removal - Existing Homes

Start-up Start-up & Ongoing
Capital Costs 1* Year 10-Years
Turf Removal & Xeriscape Planting  $2,800.00 52,800.00
for 1500 sq. feet! 50.00

Utility Rebate to Customer  5500.00  year
Average COST per Residential Site $2,300.00 start-up $2,800.00

Volume of Water Saved”*
0.09  AFfyear 0.88 AF

Savings to the Customer
Water Savings ? 522166 1" year 52,541.06
Estimated Payback Time * 10 years

Savings to the City Utility

Reduced Electrical Costs °  $14.96 1" year $238.42
Energy Savings © 113 kwh 1,131 kwh
Estimated Cost per Acre-Foot ’ $297 AF

50,91 1000 gallons

Estimated Maximum Savings

Potential Customers® 17,035 1,499 AFfyear
ASSUMPTIONS

1- Agassizlandscaping charges $1.39/sq. ft. to replace landscaping with lands cape fabric and
decorative rock. Additional low water plant costs vary but are required to be planted inorder
to geta redate. Plants may cost about 5600 total per a quote from Agassiz Landscaping
[4/28/10). The minimum amount of turf removed must be 1500 square fest in order to receive a
rebate of 5500. Customers could do this work themselves but for analysis purposes, a
contractor bid was selected.

2 - The "Upper Verde Watershed Regional Water Conservation Program Final Report'|Larson, 2008)

stated on page 41 that twrf removal would save a household 28,675 gallons/year. However, the
growing season in Flagstaff is shorter and this calcualtion is most likely conservative and was
based on irrigating for & months - April through October.

- The "Long-Term Financial Plan and Rate and Fee Study™ (Willdan, 2010) indicates that the

average home is in Tier 2 of the billing range. Therefore, for this calculation we assumed the
hame is in Tier 2 of the billing range with a savings of 28,675 gallons fyear for water and sewer.
We divide the 28,675 gallons in half and use those amounts to calculate the water fee for each
Tier since the irrigation water doesn't comprise all water use for each Tier. 28,675 gallons
broken into two Tiers: Tier 1(53.52 per 1,000 gallons x 14.337(half of 28,675 gallons /1,000
gallons)) + Tier 2{%4.34 per 1,000 gallons x 14.338(half of 28,675 gallons/1,000 gallons)) +
sewer costat $3.80/1000 gallons x 28.675(28,675 gallons /1,000 gallons) = 5221.66 saved in 1
year. Tier 1 goes to 3,700 gallons. Tier 2 goes from 3,701 to 6,400 gallons. This amount uses
2015 costs for water and sewer.

- Awerage cost per residential site of 52,300 divided by water & sewer savings of $221.66 = 10

years estimated payback time.

- Using costs associated groundwater and the SHOP Well, our most expensive water, and a 3%

rateincrease per year for the 5 years after existing rate increase supply. September 2010
eectrical charges were 50.13 KWh or $170/AF. Therefore, 0.09 AF/year water saved x 5170/AF
=514 96 electrical cost savings first year or 5238.42 over 10 years assuming a 10% per year
increase in total cost of electricity.

- Energy savings calculated using the SHOP Well, September 2010 figures for electrical use per

acre-foot of water produced [1,285 KWh / AF].

- Rebate per residential site minus 10-year reduced electrical costs to utility divided by 10-year

volume of water saved.

~ Remowal of high water using landscaping and converting the landsca pe to xeriscape plants was

estimated to save each customer 28,675 gallons per year. There are potentially 17,035 single
family homes that could convert their landscaping as 64 have already done so and received
rebates(17,100 single family homes - 64 that have recelved rebates = 17,035 homes that
potentially could receive rebates). Assuming that the conversion costs $2,000 and the rebate is
5500, it would take & years to recover the costs. Water savings would by all these customers
could potentially be ower 1 499 acreffest.

Presented by: Erin M. Young, R.G., Water Resources Manager
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Increased treatment @ Rio WRF to remove
Pharmaceuticals & Endocrine Disrupting Compounds

then recharge via Rio de Flag

Estimated New
Groundwater Augmentation DRAFT

| 4,480 AF/year
S974/AF pilot test over a 10 year period)

m‘g‘w County il%

- preseal -

\NNOVATION ANp

LOBALIZATIO
G-I GREEN N|

Groundwater ..L i | §
et Replenishment’-SystEﬂ |

# Pure Sadulion by Drange Gomnby's Wale
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b
Local Supplies

Wells

Estimated New Water Well

716 AF/yea I" (493 GP™m)
(S830/AF over 10-year period)
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Imported Supplies
Red Gap Ranch

Develop Well field, Booster pumps, Storage and Pipeline to Flagstaff

Estimated New
Groundwater Supply DRAFT
Pending completion of feasibility study

12,000 AF/year
(53,857/AF over a 10-year period)

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
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Future Water Supply Summary
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WRMP  Water Management Water Use & Supplies = Demand Projections
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Imported Supplies

North Central Arizona (aka Western Navajo Pipeline)
And Colorado River supply

** Northeastern Arizona Indian Water Rights Settlement
** non-Indians may elect to participate to upsize and extend south from Cameron

+¢* USBR Coconino Plateau
Feasibility Study

c PNew Surface Water Supply DRAFT
8,000 AF/year

W e, (???/AF)
- & %
35 ‘w &%
> A 3 L oP TRIBE
ol [ L 9
2 4 Ay &
7 & "-

»

Proppant
City of Flagstaff, Utilities Division
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TABLE 6

Future Water Supply Options
Preliminary Estimates of the Volume of Water and their Cost
(over a 10-Year Period) DRAFT

Volume of

f fron
Wa(t:Fr /ﬁ‘)’e‘j ngc):: FAF) gopcj stt)ﬁ”noes :
1. Existing Cost of Water (1st half FY11)
Groundwater S980
Lake Mary WTP Surface Water $320
Cost of Water over
2. Water Conservation — Active Rainwater Harvesting 10 year period
new Residential (cisterns) 285 S$5,500 $3,600
new Residential (rain barrels) 50 $1,705 $100
new Commercial (cisterns) 30 $2,650 S4,720
new Institutional (cisterns) 20 $2,545 $4,940
existing buildings (cisterns) 610 7? 7?
995 AF/year

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
Our Water Future: Water Resources Master Plan



Future Water Supply
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Future Water Supply Options
Preliminary Estimates of the Volume of Water and their Cost
(over a 10-Year Period)

DRAFT
WorSmed  Waterfap)  UPfonECos
(AF/yr) for 10 years
3. Water Conservation - Other
Hot Water Re-circulating pump 190 $1,360 $130
Composting Toilets 260 $1,350 $5,890
Incinerating Toilets 340 $1,290 $1,860
High Efficiency Clothes Washer 190 S500 $995
Turf (grass) removal 1,500 S300 $2,300
High Efficiency Toilets (1.3 gal) 70 $25 $170
retrofits 1980 to 1994
2,550 AF/year

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
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Future Water Supply Options

Preliminary Estimates of the Volume of Water and their Cost
(over a 10-Year Period)

DRAFT
. Vol f Cost of
4. Imported and Other water supplies W;:rrgi\?e q Wa?; (OAF) thfCrorlt Cost
(AF/yr) for 10 years o Lustomer
Indirect Reclaimed Water Reuse* 4,480 $975
New Groundwater well 715 $830
Red Gap Ranch 12,000 $3,857
North Central Arizona 12,000 S???
Colorado River supply 12,000 $3,000

J Advanced Wastewater Treatment - HiPox Technology
assumes $4 million capital cost

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
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» Summary

» The Utilities Division is proactive in planning to meet existing and future
water needs

A\

A variety of options have been identified to meet future needs

A\

Staff have conducted detailed cost analyses of those options

A\

Planning scenarios for the future have incorporated possible changes in
climate, growth rates and water use

Solar Panels at Wildcat Hill WWTP, 2012

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
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Summary
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e

» Our Water Future

» Given land uses identified in the voter-approved Regional Plan, conservation is a
component, but not a total solution, in meeting those needs at build-out

» Next Steps

» Continue to update & finalize the Water Resources Master Plan
» The Plan is available on the City’s website (Utilities)

Thank you!

eyoung@flagstaffaz.gov
(928) 213-2405

Presented by: Erin M. Young, R.G., Water Resources Manager
Our Water Future: Water Resources Master Plan
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.

Infrastructure Financing:
* Up front cost
e Developer Pays for Infrastructure &
Supply
* Public-Private Partnerships (P3)
* BOR Rural Water Supply Act
e State Water Resources Development
Fund
* Bonds
e How we repay
* Water rates
e Sales tax
e (Capacity Fees
e Others?

Presented by: Erin M. Young, R.G., Water Resources Manager City of Flagstaff, Utilities Division
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Infrastructure Financing:
* Up front cost
e Developer Pays for Infrastructure &

Supply

Average Production by Week (1987-2003;2007-2012)

12

Current Policy by Utilities states
developers >700 homes pay -
for water supply and ]
infrastructure

Proposed in front of Council in
Water Policy document,
recommending triggers
related to peak demand that

{Million Gallons)

Average Daily Production Based on Weekly Totak

require developers pay for 2]

water supply and _

i nfra St r u Ct u re ¢ 1 ‘ 2 ‘ 3 I4 I5 ‘ ] I 7 IB ‘ il I].(Jll].IlZI].3‘].4‘].5‘].6‘].7‘18‘].9IZCJI21‘22‘23‘24‘25‘26IZTIZBIZBISOI3ilI32I33I34I35‘36‘3?‘38‘39‘40‘41‘42‘4.53‘41‘4‘45:&6‘4?‘48‘49‘50‘51‘52I
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